The concept of an interface ring dislocation in an infinite linearly elastic medium is analyzed. The solution is carried out using the Love stress function. The extended stress and displacement fields are formulated in integral form. Some characteristics of the stress components are calculated for different shear modulus ratios and Poisson ratios and their effect on the behavior of these components are analyzed. The results presented here are believed to be useful in determining the extent of deviation from the homogeneous case for bimaterial problems.
INTRODUCTION
The concept of dislocation loops near and on an interface and the stress field in two different semi-infinite linearly elastic homogeneous materials have been analyzed by many researchers since the original work of Dundurs and Sendeckyj [1] . In general all those calculations are restricted to a dislocation loop of Volterra type in planar cases [2, 3, 4] . The Somigliana type of ring dislocation has already been introduced in a homogeneous isotropic infinite elastic medium [5] . The natural extension of this type of dislocation would be the interface form of the Somigliana ring dislocation. This interface dislocation will extend the previous planar interface dislocation concept [6, 7] to a three-dimensional cylindrical interface dislocation which has some applications for the fiber-matrix interfaces in composite materials and different kinds of inhomogeneities in elastic continua. A dislocation density distribution of this type has already been used to compute stress intensity factors and energy release rates of a cylindrical interface crack in the fiber-matrix debonding problem [8] . In the present work, we analyze a single interface Somigliana ring dislocation in bimaterials along the same lines developed by the authors [5] for a dislocation in a homogeneous material.
The solution is developed using the Love stress function following a procedure similar to that in [5, 8, 9] . The result is given in integral forms involving the modified Bessel functions. In order to solve interaction problems between different types of cracks and dislocations the entire stress field must be known, therefore, the present calculations can be considered as an important step towards calculating the interaction of different singularities in composites.
FORMULATION OF THE PROBLEM
A dislocation loop of radius R as shown in Figure 1 is analyzed. The dislocation has a Burgers vector consisting of two components, a radial component b\ and an axial component 62 as illustrated in Figure 1 . Following [5] it is convenient to use the Love stress function φ [10] in both regions; inside the loop (region 1) , and outside of it (region2). The Love stress function satisfies the biharmonic equation where ξ is the Fourier transformation variable. Then, upon applying the Fourier transform to (2), we obtain a Bessel differential equation for φ whose solution is given by 
where / 0) ι and K 0s \ are the modified Bessel functions of the first and second kind, re-spectively. Then, substituting the first of the transform pair into the stress and displacement equations, which are written in terms of the Love stress function, and ensuring that they are bounded for r -> 0 and r -• oo, we obtain stresses and displacements 
where the superscripts "1" and "2", refer to quantities in region "1" and region "2" respectively, u and w are the radial and axial displacement, respectively, and (σ τ , ag, σ ζ ,) are the stress components. The parameters A,B,C and D in equations (4) and (5) are obtained by imposition of the stress boundary conditions al(R, z) = (r%(R, z) -oo < ζ < oo , <rl z (R, z) = cr^z(R, z) -oo < ζ < oo , (6) and proper definition of the displacement discontinuity will complete the problem description. Following [2] , the complete elastic field is given by the superposition of "inhomogeneous" and "homogeneous" parts.
THE STRESS-DISPLACEMENT FIELD
The Interfacial Somigliana Ring Dislocation
The "Inhomogeneous" Part
The discontinuity at the dislocation core is defined as (see also [3] )
where 8(z -z 0 ) is the Dirac delta function and z a is the location of the dislocation along the axial coordinate. The parameters A,B,C and D are obtained from the boundary condition (6) together with the jump condition of (7), leading to As also pointed out in [5] , the above representation of the jump in the displacements causes overlapping for ζ < ZQ, and opening for ζ > ZQ. Following [5] , by imposing a Lame solution, where region 1 is represented as an infinitely long solid cylinder with elastic parameters shown by the index "1", and region 2 is represented as an infinite elastic body with elastic parameters represented by the index "2" containing a circular hole with radius R, one can eliminate the overlapping. The solution to the simple Lame problem described here can be obtained in the following form 
The addition of (12)i and (12)2 to (10) and (11), respectively, yields the final expressions for stresses and displacements.
SOME NOTES ON THE NUMERICAL PROCEDURE
Some kernels of the integrals appearing in (10) and (11) have a finite limit for £ -> 00. This might cause divergent behavior in the numerical integration, especially in the regions very close to the dislocation loop along r=R ±e, e << R. In other words, some of the kernels are singular and these singularities should be seperated [8] . Following [8] , one can show that if L{j is a linear combination of the modified Bessel functions, its asymptotic expression for large values of ξ can be expressed in the form 
where the last term is the result of
lim [ e~€ta(r, R, μ^ι/j) sin(£6)d£. (15) e->0 Jo
The above process forces the kernel to converge to zero for ξ -> oo, allowing ordinary integration routines to be used in the numerical process. Similarly, special care should be given to the case £ -> 0. Application of this process to the radial and shear stress components are presented below. For the limiting case ( -* 0 the L\j term has the following limit, 
RESULTS AND DISCUSSION
In view of the three dimensionality of the problem the behavior of different stress components should be analyzed in both axial and radial directions. In the following Figures 2-9 only the radial and axial normal stresses are presented. The important parameter in the study is the shear moduli ratio τ = μ 2 /μι· Its influence on the stress field is examined by varying its value from 0.0001 (corresponding to an almost rigid fiber) to 1 (corresponding to the homogeneous material case) to 10 (corresponding to a weak fiber compared to the matrix) in Figures 2-4 . Since, as shown in these figures the cases r = 0.0001 and r = 0.1 do not differ very much, one can assume that τ = 0.1 is a sufficient representation of a very wide range of stronger fiber cases seen in practical applications. A stronger inner region (fiber) and a weaker outer region (matrix) always increases the level of stresses so that the effect of dislocation extends further in both axial and radial directions. This is true especially for the effect of the b\ component. The effect of fc 2 does not always have the same trend with decreasing r as seen in Figure 7 . Figures 2-4 show the effect of τ and Poisson's ratio on the σ Τ component arising from the b\ component. The figures indicate that stress values are not very much af-fected by r for τ < 0.1 implying that all cases of r < 0.1 can be approximated as rigid fibers (r -» 0). Since fibers are much stronger than the matrix in almost all practical applications, the reference for the bimaterial case is taken as r = 0.1. These cases are then compared to the homogeneous case. Figures 5 and 6 show the difference between those two cases normalized by the difference between the respective Lame solutions. Figures 5 and 6 indicate that the magnitudes of the stresses and the difference are not significant beyond a distance equal to the dislocation radius along the radial direction from the interface. However the percent difference itself is significant. The stresses due to 62 a re shown in Figure 7 . As a characteristic of Somigliana dislocation, some of the stress components may not be continuous along the dislocation surface even in the homogeneous material case. As seen in Figures 8 and 9 , axial stresses exhibit a discontinuity at the interface. For the bimaterial cases, this jump is not only in the region where ζ > 0 (considering zo = 0), where the effect is major, but also where ζ < 0, where the Lame solution is influenced by the inhomogeneity.
A similar jump is also observed for hoop stresses; however they are not shown here. In Figure 8 RI implies region 1 and RII implies region 2. For a given μι/μ\ ratio, it can be seen from the figure that the axial stress at the interface r = R has a jump in its value. Hence, a stiffer fiber increases the stress level for every component and the effect of the dislocation extends up to a distance equal to twice the dislocation radius in the radial direction and then becomes insignificant. Along the axial direction the solution approaches the Lame solution at a distance of about twice the dislocation radius. cases R -> oo, and R -> 0 the solution converges to that for a straight edge dislocation and to that for an orthogonal pair of dipoles, respectively, similar to the homogeneous case [5] .
For interaction problems, the final results should be in a closed and more compact form. This can be achieved by means of an approximate analytical calculation. The parameters A,B,C and D have complicated forms and their substitution into the stress and displacement expressions makes the integration more complicated. This suggests that simpler expressions for those parameters may simplfy the problem and the integrations of the stress and displacement expressions could be evaluated analytically. In order to do that the behavior of those parameters for 0 < ξ < oo should be ana- lyzed carefully. Such an analysis reveals that multiples of these parameters with modified Bessel functions either saturate at a certain value or increases linearly with £ after £ > 2. Moreover, for ζ < 2 their behavior can perfectly be represented by low order polynomials. This suggests that the approximate expressions for A,B,C and D can be represented in two parts, a low order polynomial up to ξ = 2 followed by a constant or a linear term which can be found analytically by checking the limits for ( -> oo. Then integration from 0 to oo could be performed in two parts, first from 0 to 2, then from 2 to oo, making the final result a complete analytical expression where the only approximation is in the assignment of the parameters, A to D. 
